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Abstract 



PROBLEM TO BE SOLVED: To easily mass-produce a solid electrolyte secondary battery having high 
energy density and low internal resistance. 

SOLUTION: A spiral electrode 10 comprising a belt-like positive electrode 1 and a belt like negative 
electrode 2 using a lithium storage compound, and a separator 3 is contained in a battery can 15, insulation 
plates 16a, 16b are provided on both up and down faces of the electrode 10, a positive electrode lead 17 is 
led out from a positive electrode collector and is welded to a battery lid 18, and a negative electrode lead 19 
is led out of a negative electrode collector and is welded to a battery can 15. Nonaqueous electrolyte 
containing a thermal polymerization initiator and a polymerizing compound are permeated into the battery 
can 15 by reduced pressure immersion. By caulking the battery can 15 via an insulative sealing gasket 21 , 
an safety valve device 22 and the battery lid 18 are fixed so as to maintain airtightness in the battery. 
Thereafter, the nonaqueous electrolyte is heated under a predetermined condition so as to form an 
electrolyte layer to make a cylindrical solid electrolyte battery 20. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ***# s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the lithium ion polymer rechargeable battery which 
infixed the polymer electrolyte layer and carried out the laminating of a positive-electrode sheet and the negative-electrode sheet. 

[0002] 

[Description of the Prior Art] The need over a thin cell is increasing by the spread of portable devices, such as a video camera in 
recent years and a notebook sized personal computer. The lithium ion polymer rechargeable battery formed as a cell of this thin 
shape by carrying out the laminating of a positive-electrode sheet and the negative-electrode sheet is known. This 
positive-electrode sheet is made by forming an active material in the front face of a positive-electrode charge collector foil, and a 
negative-electrode sheet is made by forming an active material in the front face of a negative-electrode charge collector foil. A 
polymer electrolyte layer is infixed between the active material of a positive-electrode sheet, and the active material of a 
negative-electrode sheet. By this cell, the positive-electrode terminal and negative-electrode terminal for taking out the potential 
difference in each active material as current are prepared in a positive-electrode charge collector foil and a negative-electrode 
charge collector foil, and a lithium ion polymer rechargeable battery is formed by sealing with a package that by which the 
laminating was carried out in this way. In this lithium ion polymer rechargeable battery, the desired electrical and electric 
equipment is acquired by using the positive-electrode terminal and negative-electrode terminal which were pulled out from the 
package as a terminal of a cell. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is necessary to make the area of a positive-electrode sheet and a 
negative-electrode sheet expand to increase the service capacity of this lithium ion polymer rechargeable battery. There is fault 
from which it becomes the cell which has latus area comparatively although it is thin only by expanding simply the area of this 
positive-electrode sheet and a negative-electrode sheet, and the handling becomes difficulty. In order to cancel this point, folding 
up the positive-electrode sheet and negative-electrode sheet which were expanded in a desired size is also considered. However, 
if a positive-electrode sheet and a negative-electrode sheet are folded up where a laminating is carried out, while bending will 
arise on the positive-electrode sheet or negative-electrode sheet which can be set for it to be able to set into a fold portion, the 
sheet in the portion will exfoliate from an electrolyte layer, the effective-surface product of an electrode and an electrolyte 
interface will decrease and service capacity will decrease, there is fault which produces resistance and worsens the cycle property 
of service capacity inside a cell. Moreover, when bending is comparatively large, there is also a trouble which the so-called 
internal short-circuit produces that a positive-electrode sheet and a negative-electrode sheet contact directly in the portion. The 
purpose of this invention is to offer the lithium ion polymer rechargeable battery which may improve the cycle property of 
service capacity while it prevents internal short-circuit certainly and expands service capacity. 
[0004] 

[Means for Solving the Problem] Invention concerning a claim 1 is improvement of the lithium ion polymer rechargeable battery 
with which the polymer electrolyte layer 17 was infixed between the active material 13 of the positive-electrode sheet 1 1 with 
which the active material 13 was formed in the front face of the positive-electrode charge collector foil 12, and its active material 
16 of the negative-electrode sheet 13 with which the active material 16 was formed in the front face of the negative-electrode 
charge collector foil 15, and the laminating of the positive-electrode sheet 1 1 and the negative-electrode sheet 4 was carried out, 
as shown in drawing 1 . The place where two or more negative-electrode sheets or positive-electrode sheets 1 1 which have the 
area to which the positive-electrode sheet 1 1 or the negative-electrode sheet 14 was beltlike, and ****ed in a fold-up area in the 
state with the polymer electrolyte layer 17 in active material 16 front face, respectively between the polymer electrolyte layers 17 
except the fold of 1, the positive-electrode sheet 1 1 which was folded up twice or more, was formed and was folded up, or the 
negative-electrode sheet 14 were pinched has the characteristic composition. In invention concerning this claim 1, since the 
band-like positive-electrode sheet 1 1 or the band-like negative-electrode sheet 14 is folded up, even if it expands service 
capacity, the size is not expanded. Since two or more negative-electrode sheets or positive-electrode sheets 1 1 which have the 
area which ****ed in a fold-up area are made to pinch between the polymer electrolyte layers 17, respectively, it prevents that 
bending arises on the positive-electrode sheet 1 1 or the negative-electrode sheet 14 which can be set for it to be able to set into a 
fold portion, and the internal short-circuit resulting from bending is prevented. Moreover, since the polymer electrolyte layer 17 
is formed in the front face of the active material of the band-like positive-electrode sheet 1 1 or the negative-electrode sheet 14, 
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the active material in two or more negative-electrode sheets or positive-electrode sheets 1 1 which were pinched between the 
polymer electrolyte layer 17 will share the same electrolyte, respectively, the internal impedance between each active material 
equalizes, and its cycle property improves. 

[0005] Invention concerning a claim 2 is invention concerning a claim 1, and as further shown in drawing 5 , the 
negative-electrode sheet 13 or positive-electrode sheet ******(ed) is the lithium ion polymer rechargeable battery which has the 
polymer electrolyte layer 17 on the active material 14 front face. In invention concerning this claim 2, the polymer electrolyte 
layer 17 of the negative-electrode sheet pinched or the positive-electrode sheet 1 1 decreases internal resistance, and raises the 
cycle property and high charge-and-discharge property of service capacity. 

[0006] Invention concerning a claim 3 is invention concerning a claim 1 or 2, and as shown in drawing 5 and drawing 6 , it is a 
lithium ion polymer rechargeable battery with which the polymer electrolyte layer 17 covers at least one side of the active 
material 12 of the positive-electrode sheet 11 or the negative-electrode sheet 14, either of 16, or both sides. In invention 
concerning this claim 3, the touch area of an active material and the polymer electrolyte layer 17 is expanded, the area as an 
electrode of an active material increases, and internal impedance decreases. Moreover, since the polymer electrolyte layer 1 7 
covers the marginal part of the active materials 13 and 16 which are comparatively easy to dry, the polymer electrolyte layer 17 
prevents the dryness in the portion, suppresses the increase in internal resistance, and the cycle property and high 
charge-and-discharge property of service capacity are raised further. 

[0007] invention concerning a claim 4 — a claim 1 or 3, as it is invention concerning either and is shown in drawing 2 A 
band-like positive-electrode charge collector foil Or one side edge 15a of the negative-electrode charge collector foil 15 projects 
from one side edge 12a of two or more negative-electrode charge collector foils or the positive-electrode charge collector foil 12, 
from side edge 15b of another side of a band-like positive-electrode charge collector foil or the negative-electrode charge 
collector foil 15, side edge 12b of another side of two or more negative-electrode charge collector foils or the positive-electrode 
charge collector foil 12 projects, and a laminating is carried out. It is the lithium ion polymer rechargeable battery with which the 
positive-electrode terminal 23 which connects two or more lobe 12c of a positive-electrode charge collector foil mutually was 
formed, and the negative-electrode terminal 21 which connects two or more lobe 15c of the negative-electrode charge collector 
foil 15 mutually was formed. Although the positive-electrode terminal and negative-electrode terminal for taking out the 
potential difference in each active material as current are prepared in a common lithium ion polymer rechargeable battery, in 
invention concerning this claim 4, the terminals 21 and 23 can be formed easily and manufacture of a lithium ion polymer 
rechargeable battery is made comparatively easy. 
[0008] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in detail based on a drawing. As 
shown in drawing 1 , the lithium ion polymer rechargeable battery 10 infixes the polymer electrolyte layer 17 between the 
positive-electrode sheet 1 1 and the negative-electrode sheet 14, and carries out the laminating of the positive-electrode sheet 1 1 
and the negative-electrode sheet 14. An active material 13 is formed in the front face of the positive-electrode charge collector 
foil 12, and, as for the positive-electrode sheet 1 1, an active material 16 is formed in the front face of the negative-electrode 
charge collector foil 15, as for the negative-electrode sheet 14. Moreover, the polymer electrolyte layer 17 is infixed between the 
active material 13 formed in the positive-electrode charge collector foil 12, and the active material 16 formed in the front face of 
the negative-electrode charge collector foil 15. In order that this lithium ion polymer rechargeable battery 10 may expand service 
capacity, the band-like negative-electrode charge collector foil 15 is folded up by the active material front face 16 in the state 
with the polymer electrolyte layer 17 using the band-like negative-electrode charge collector foil 15. In addition, the 
negative-electrode charge collector foil 15 in the gestalt of this operation is a Cu foil, and the active material of a graphite system 
is used for the active material 16 of the negative-electrode charge collector foil 15. 

[0009] As shown in drawing 6 (a) and (b), the concrete formation procedure to the front face of the negative-electrode charge 
collector foil 15 of an active material 16 is performed by applying to the upper surface of the band-like negative-electrode charge 
collector foil 15 the slurry which carried out distributed mixture and produced the active material in the solution by the doctor 
blade method, and drying. On the other hand, an active material 16 is formed in the upper surface of the negative-electrode 
charge collector foil 15 in drawing which is a front face except for flank 15b of another side, and the polymer electrolyte layer 17 
is made by the upper surface of the active material 16 by carrying out application dryness of the electrolyte slurry. The polymer 
electrolyte layer 17 is formed so that it may have the area which covers this active material 16. Specifically, as shown in drawing 
6 (c), an electrolyte slurry is applied so that an active material 16 may be covered, and it is formed in the area which covers an 
active material 16 by drying after that. It returns to drawing 1 and two or more positive-electrode sheets 1 1 which have the area 
to which the lithium ion polymer rechargeable battery 10 ****ed in a fold-up area, respectively between the polymer electrolyte 
layers 17 except the fold of the folded-up negative-electrode sheet 14 are pinched. The positive-electrode charge collector foil 12 
in the gestalt of this operation with which the polymer electrolyte layer 17 is formed also in the front face of the active material 
13 of the positive-electrode sheet 1 1 pinched is an aluminum foil, and LiCo02 is used for an active material 13. The concrete 
production procedure of the positive-electrode sheet 1 1 forms an active material 13 in the upper surface of the band-like 
aluminum foil 18 which turns into a positive-electrode charge collector foil behind first by applying the slurry which carried out 
distributed mixture of the active material at the solution by the doctor blade method, and drying, as shown in drawing 5 (a) and 
(b). An active material 13 is formed except for one flank of the aluminum foil 18, and the polymer electrolyte layer 17 is formed 
so that it may have the area which covers this active material 13. Specifically, as shown in drawing 5 (c), an electrolyte slurry is 
applied so that an active material 13 may be covered, and is formed in the area which covers an active material 13 by drying after 
that. As shown in drawing 5 (d) after that, the band-like alurninum foil 1 8 which has an active material 1 3 and the polymer 
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electrolyte layer 17 is cut so that it may have the area which ****ed in the folding area of the negative-electrode sheet 14 with 
the active material 13 and the polymer electrolyte layer 17. Thereby, an active material 13 is formed in the front face of the 
positive-electrode charge collector foil 12, and two or more positive-electrode sheets 1 1 of a predetermined area which has the 
polymer electrolyte layer 17 on the active material 13 front face are made. 

[0010] Subsequently, as shown in drawing 4 , the polymer electrolyte layer 17 is infixed in between, and the laminating of the 
positive-electrode sheet 1 1 and the negative-electrode sheet 14 is carried out. This laminating is performed by 
thermocompression bonding. That is, arrange two or more positive-electrode sheets 11 in the predetermined pitch which ****s at 
the interval of a fold on the negative-electrode sheet 14, and it is made to pass, as shown in the solid line arrow of drawing 
between the roller 19 of a couple which rotates to the opposite direction heated by temperature predetermined in the state, 
respectively, and 19, and where the polymer electrolyte layer 17 is infixed, thermocompression bonding of the positive-electrode 
sheet 1 1 and the negative-electrode sheet 14 is carried out. Arrangement of a up to [ the negative-electrode sheet 14 of two or 
more positive-electrode sheets 1 1 ] opens the portion in which each positive-electrode sheet 1 1 is equivalent to the fold of the 
negative-electrode sheet 14, and is arranged so that one side edge 15a of the band-like negative-electrode charge collector foil 15 
may project from one side edge 12a of two or more positive-electrode charge collector foils 12 and side edge 12b of another side 
of two or more positive-electrode charge collector foils 12 may project from side edge 15b of another side of the band-like 
negative-electrode charge collector foil 15. 

[001 1] As shown in drawing 3 , folding of the negative-electrode sheet 14 with which the 'laminating of the positive-electrode 
sheet 1 1 was carried out in this way is performed by bending by turns the fold of the negative-electrode sheet 14 with which the 
positive-electrode sheet 1 1 is not arranged. Thus, if it folds up, one side edge 15a of the band-like negative-electrode charge 
collector foil 15 will be projected from one side edge 12a of two or more positive-electrode charge collector foils 12, and the 
laminating of the side edge 12b of another side of two or more positive-electrode charge collector foils 12 will be carried out in 
the state where it projected from side edge 15b of another side of the band-like negative-electrode charge collector foil 15. As 
shown in drawing 1 , between the polymer electrolyte layers 17 except the fold of the negative-electrode sheet 14 folded up in 
this way, two or more positive-electrode sheets 1 1 which have the area which ****ed in a fold-up area, respectively are pinched. 
On the other hand, the end of the negative-electrode terminal 21 which connects this lobe 15c to two or more lobe 15c of the 
negative-electrode charge collector foil 15 which projected from end 12a of two or more positive-electrode charge collector foils 
12 mutually as shown in drawing 2 and drawing 3 is prepared by the fastening plate 22. The end of the positive-electrode 
terminal 23 which connects this lobe 12c mutually is prepared in two or more lobe 12c of the positive-electrode charge collector 
foil 12 which projected from other end marginal 15b of die negative-electrode charge collector foil 15 by the fastening plate 22. 
[00 1 2] As shown in drawing 1 and drawing 2 , the band-like negative-electrode sheet 1 4 folded up in this way is sealed with the 
package sheet 24 with two or more positive-electrode sheets 14. The package sheet 24 in the gestalt of this operation is the 
aluminum foil which polypropylene laminated, sandwiches the band-like negative-electrode sheet 14 folded up with the package 
sheet 24 of a couple with two or more positive-electrode sheets 1 1, and is sealed by carrying out thermocompression bonding of 
the circumference of the package sheet 24 in vacuum atmosphere. The lithium ion polymer rechargeable battery 10 made by 
carrying out thermocompression bonding of the circumference so that the other end of the positive-electrode terminal 23 and the 
other end of the negative-electrode terminal 21 may express to the exterior of the package sheet 24, respectively, and carrying 
out the package sheet 24 of a couple in this way can acquire the desired electrical and electric equipment by using the other end 
of the positive electrode pulled out from the package sheet 24, and the negative-electrode terminals 21 and 23 as a terminal of a 
cell. 

[0013] Thus, since the constituted lithium ion polymer rechargeable battery 10 folds up the band-like negative-electrode sheet 14 
to which area was made to expand, it can expand service capacity comparatively with the state of a small thin shape. Moreover, 
since two or more positive-electrode sheets 1 1 which have the area which ****ed in a fold-up area are made to pinch between 
the polymer electrolyte layers 17, respectively, bending does not arise on the positive-electrode sheet 1 1 or the 
negative-electrode sheet 14 which can be set for it to be able to set into a fold portion. For this reason, the internal short-circuit 
which may be produced when the positive-electrode sheet 11 or the negative-electrode sheet 14 bends can be prevented certainly. 
Moreover, since the polymer electrolyte layer 17 is beforehand formed in the front face of the active material 13 of the 
positive-electrode sheet 1 1 pinched, die internal resistance in the state where infixed the polymer electrolyte layer 17 and the 
positive-electrode sheet 1 1 and the negative-electrode sheet 14 carried out the laminating can be decreased. Moreover, since it 
was made to have the area whose polymer electrolyte layers 1 7 are the positive-electrode sheet 1 1 and the negative-electrode 
sheet 14 and which covers active materials 13 and 16, respectively, effective electrode area can increase and internal resistance 
can be decreased further. Furthermore, the increase in the internal resistance which the polymer electrolyte layer 17 which covers 
the edge of the active material which is easy to dry produces at the edge can be made to be able to suppress, and the cycle 
property and high charge-and-discharge property of service capacity can be improved. 

[0014] In addition, with the gestalt of operation mentioned above, while it is the front face of a negative electrode and the 
positive-electrode charge collector foils 12 and 15 carries out application dryness of active materials 13 and 16 and the polymer 
electrolyte layer 17 in a field. Although the fold of the negative-electrode sheet 14 with which thermocompression bonding of 
two or more positive-electrode sheets 1 1 in a predetermined pitch is carried out to one field of the band-like negative-electrode 
sheet 14, and the positive-electrode sheet 1 1 is not arranged was bent by turns As are shown in drawing 8 , and 
thermocompression bonding of two or more positive-electrode sheets 1 1 in a predetermined pitch is carried out to the field of the 
both sides of the upper and lower sides of the band-like negative-electrode sheet 14 which carried out application dryness of 
active materials 13 and 16 and the polymer electrolyte layer 17 in the field of a negative electrode and die positive-electrode 
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charge collector foil 12, and the both sides of the upper and lower sides of 15, respectively and it is shown in drawing 7 You may 
be the lithium ion polymer rechargeable battery which bent by turns the fold of the negative-electrode sheet 14 with which the 
positive-electrode sheet 1 1 is not arranged. If the band-like negative electrode or the band-like positive-electrode sheets 14 and 
1 1 which carried out application dryness of active materials 13 and 16 and the polymer electrolyte layer 17, respectively are bent 
by turns to both sides which are front faces of a negative electrode and the positive-electrode charge collector foils 12 and 15 as 
shown in drawing 7 , since the laminating of the negative-electrode sheet 14 and the positive-electrode sheet 14 is carried out by 
turns, the energy density of a lithium ion polymer rechargeable battery can be improved. In this case, although a polymer 
electrolyte layer turns into a bilayer, when the number of laminatings of a cell is three or more, the effect that a cycle property 
improves can be demonstrated, 

[0015] Moreover, although the gestalt of operation mentioned above showed the case where the band-like negative-electrode 
sheet 14 was folded up, and not illustrated, you may pinch two or more negative-electrode sheets which have the area which 
****ed in a fold-up area, respectively between the polymer electrolyte layers except the fold of the 1 or positive-electrode sheet 
which folded up twice or more and was folded up in the state with the polymer electrolyte layer for the band-like 
positive-electrode sheet. In this case, in this way, although the gestalt of operation mentioned above explained the case where the 
positive-electrode sheet 1 1 pinched had the polymer electrolyte layer 17 on the active material 13 front face, when folding up a 
band-like positive-electrode sheet, a polymer electrolyte layer is formed in the active material front face of the negative-electrode 
sheet pinched. Moreover, although the gestalt of operation mentioned above explained the case where the positive-electrode 
sheet 1 1 pinched had the polymer electrolyte layer 17 on the active material 13 front face, and not illustrated, as long as it infixes 
a polymer electrolyte layer in the active material front face of a negative-electrode sheet and a laminating is possible for a 
positive-electrode sheet, it is not necessary to form a polymer electrolyte layer in the active material front face of a 
positive-electrode sheet beforehand. Furthermore, although the example which showed the example which prepared the active 
material and the polymer electrolyte layer in drawing 4 at one side of the both sides of a positive-electrode sheet and a 
negative-electrode sheet, and prepared the active material and the polymer electrolyte layer in drawing 8 at both sides of the both 
sides of a positive-electrode sheet and a negative-electrode sheet was shown, this invention may prepare an active material and a 
polymer electrolyte layer in one both sides of not only these but a a positive-electrode sheet or a negative-electrode sheet, and 
may prepare an active material and a polymer electrolyte layer in one side In this case, as for the sheet which has an active 
material and a polymer electrolyte layer on one side, it is desirable that it is a band-like sheet. 
[0016] 

[Example] Next, the example of this invention is explained. 

<Example 1> The positive-electrode sheet 1 1 of two or more sheets was produced first. That is, distributed mixture of 70g of 
LiCo02 powder and the 4g (tradename; KETCHIEN black) of the graphite powders was carried out at N-methyl pyrrolidone 
solution of a polyvinylidene fluoride, and the slurry was produced. On the other hand, 40g (the Elf Atochem make, Kynar2810; 
hexafluoropropylene 12wt% content article) of fluoride vinylidene-hexafluoropropylene copolymers was dissolved in dimethyl 
carbonate 200g at 60 degrees C, churning mixture of the 80g of the electrolytic solutions was carried out further, and the 
electrolyte slurry was produced. Next, the slurry which carried out distributed mixture of the active material was applied and 
dried by the doctor blade method on the upper surface of aluminum foil whose width-of-face length of 10cm is 1m, and the 
electrolyte slurry was applied and dried so that the active material 13 might be covered further. Band-like aluminum foil with 
which it dried and the active material 13 and the polymer electrolyte layer 17 were formed was cut with the active material 13 
and the polymer electrolyte layer 17, and width of face obtained the positive-electrode sheet 1 1 which is ten sheets whose 10cm 
length is 10cm. 

[0017] Next, the band-like negative-electrode sheet 14 was produced. That is, after width-of-face length of 10cm applied and 
dried the slurry which carried out distributed mixture of the 50g of the piece of phosphorus-like natural-graphite powder at 
N-methyl pyrrolidone solution of a polyvinylidene fluoride by the doctor blade method on the upper surface of Cu foil which is 
lm, the electrolyte slurry mentioned above was applied and dried so that the active material 13 might be covered further, and the 
band-like negative-electrode sheet 14 was produced. Thermocompression bonding of two or more positive-electrode sheets 1 1 in 
the predetermined pitch which ****s at the interval of a fold was carried out to this band-like negative-electrode sheet 14, the 
fold of the negative-electrode sheet 14 with which the positive-electrode sheet 1 1 is not arranged was bent by turns, and the 
lithium ion polymer rechargeable battery with which the with a width-of-face length [ 10cm length of 10cm ] positive-electrode 
sheet 1 1 often sheets was pinched, respectively between the polymer electrolyte layers 17 of the band-like negative-electrode 
sheet 14 which has with a width-of-face length [ 10cm length of 10 This cell was made into the example 1. 
[0018] The positive-electrode sheet of ten sheets was produced in the same procedure as the <example 1 of comparison> 
example 1 . Next, the band-like negative-electrode sheet obtained by the same procedure as an example 1 was cut, and width of 
face obtained the negative-electrode sheet which is ten sheets whose 10cm length is 10cm. Next, thermocompression bonding of 
the single negative-electrode sheet 14 was carried out to the single positive-electrode sheet through the polymer electrolyte layer, 
respectively, and 10 sets of layered products were produced. 10 sets of these layered products ~ further ~ a laminating « 
carrying out - the confrontation area of a positive-electrode sheet and a negative-electrode sheet — an example 1 and 
abbreviation the same lithium ion polymer rechargeable battery was obtained This cell was made into the example 1 of 
comparison. 

[0019] The cycle property of the service capacity of the lithium ion polymer rechargeable battery of the <comparison 
examination> example 1 and the example 1 of comparison was measured with the charge and discharge test machine. This result 
is shown in drawing 9 . 
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[0020] The inclination in the cycle property of the lithium ion polymer rechargeable battery in an example 1 is loose as 
compared with the inclination in the example 1 of comparison, and it turns out that the cycle property of the service capacity of 
an example 1 is improving from the cycle property of the example 1 of comparison so that clearly from the result of 
<evaluation> drawing 9 . It is thought that the active material in the positive-electrode sheet 1 1 of ten sheets of an example 1 
originates in having shared the same electrolyte to the active material in the positive-electrode sheet 1 1 of ten sheets of the 
example 1 of comparison having a different electrolyte, respectively in this, respectively. 
[0021] 

[Effect of the Invention] Since the band-like positive electrode or band-like negative-electrode sheet to which area was made to 
expand is folded up like according to this invention in order [ which was described above ] to expand service capacity, service 
capacity is comparatively expandable with the state of a small thin shape. Moreover, since two or more negative electrodes or 
positive-electrode sheets which have the area which ****ed in a fold-up area were made to pinch between polymer electrolyte 
layers, respectively, the internal short-circuit which may be produced when bending does not arise on the positive-electrode sheet 
or negative-electrode sheet which can be set for it to be able to set into a fold portion and a positive-electrode sheet or a 
negative-electrode sheet bends can be prevented. Moreover, since a polymer electrolyte layer is formed in a band-like 
positive-electrode sheet or a band-like negative-electrode sheet, the same electrolyte will be shared, the internal impedance 
between each active material can equalize, and the active material in two or more negative-electrode sheets or positive-electrode 
sheets which were pinched between the polymer electrolyte layer can improve a cycle property, respectively. 
[0022] Moreover, if it has the area with which internal resistance can be decreased by the spreading effect to an active material at 
the time of each polymer electrolyte stratification, and a polymer electrolyte layer will cover an active material if a polymer 
electrolyte layer is formed in the active material front face of the negative-electrode sheet pinched or a positive-electrode sheet, 
effective electrode area increases, internal resistance will be decreased further, the polymer electrolyte layer to cover will prevent 
the dryness in the edge of an active material, and the increase in the internal resistance accompanying aging will be prevented. 
Consequently, the cycle property and high charge-and-discharge property of service capacity can be improved. 
[0023] Furthermore, if a positive-electrode terminal is prepared so that two or more lobes of a positive-electrode sheet may be 
connected mutually, and a negative-electrode terminal is prepared so that two or more lobes of a negative-electrode sheet may be 
connected mutually, the work which prepares the positive-electrode terminal and negative-electrode terminal for taking out the 
potential difference in each active material as current becomes simple, and the lithium ion polymer rechargeable battery of high 
capacity can be obtained by the so-called low cost. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lithium ion polymer rechargeable battery characterized by pinching two or more negative-electrode sheets or 
positive-electrode sheets (11) which have the area which ****ed in a fold-up area in the state where it is characterized by 
providing the following, respectively between the aforementioned polymer electrolyte layers (17) except the fold of 1, the 
positive-electrode sheet (11) which was folded up twice or more, was formed and was folded up the account of before, or a 
negative-electrode sheet (14). The aforementioned active material of the positive-electrode sheet (1 1) with which the active 
material (13) was formed in the front face of a positive-electrode charge collector foil (12) (13) In the lithium ion polymer 
rechargeable battery with which the polymer electrolyte layer (17) was infixed between the aforementioned active materials (16) 
of the negative-electrode sheet (14) with which the active material (16) was formed in the front face of a negative-electrode 
charge collector foil (15), and the laminating of the aforementioned positive-electrode sheet (11) and the aforementioned 
negative-electrode sheet (14) was carried out, the aforementioned positive-electrode sheet (1 1) or a negative-electrode sheet (14) 
is beltlike, and it is the aforementioned polymer electrolyte layer (17 

[Claim 2] The lithium ion polymer rechargeable battery according to claim 1 with which the negative-electrode sheet (13) or 
positive-electrode sheet pinched has a polymer electrolyte layer (16) on the active material (14) front face. 
[Claim 3] The lithium ion polymer rechargeable battery according to claim 1 or 2 with which a polymer electrolyte layer (16) 
covers at least one side of either of the active materials (13 16) of a positive-electrode sheet (1 1) or a negative-electrode sheet 

(14) , or both sides. 

[Claim 4] A band-like positive-electrode charge collector foil One side edge (15a) of a negative-electrode charge collector foil 

(15) projects from one side edge (12a) of two or more negative-electrode charge collector foils or a positive-electrode charge 
collector foil (12). Or two or more aforementioned negative-electrode charge collector foils or a positive-electrode charge 
collector foil band-like [ aforementioned ] in the side edge (12b) of another side of a positive-electrode charge collector foil (12) 
Or a laminating is projected and carried out from the side edge (15b) of another side of a negative-electrode charge collector foil 
(15). the claim 1 in which the positive-electrode terminal (23) which connects two or more lobes (12c) of the aforementioned 
positive-electrode charge collector foil mutually was prepared, and the negative-electrode terminal (21) which connects two or 
more lobes (15c) of the aforementioned negative-electrode charge collector foil (15) mutually was prepared, or 3 ~ either - the 
lithium ion polymer rechargeable battery of a publication 



[Translation done.] 
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[0050] Htfi0a3 (i4$#l) 

?«$lffi»El 1 cmH g-eMBE&jSLfc. MSB 
?K^^Xrt*7 CCODjgaii^T'ei 0^W«#L. 
SP0)«»S*y;Mb * #r Hft:S<8H«5ftai*t 

;U<!6o ^^tfi^tv/r^l-^t 4 8 mm x 3 4 mm x 8 mm 
(t9SP4 1 a $tft4i:5 8mmx 4 4mm x 8 mm) 
<CttSiftSm, J fe^r-X4 1 l*)li:#AL. lEffi'J- h**1t 
Jfi^r- 74 1 lc v affi'J-K*ItOS4 2lc-tH-e*ie 
©jft^L. 4ffl*7K'J^-U7'f >M^'T-)UA4 3T?I& 



(7) 



fSBB 1 ? 11-121035 



[005 1] itwim-\ 

**-h (2/5/3 :f*fg]t) OjS^JSlC 
L i P Fe £58#¥Lfc. jS&2. 0 M<D L i PFi 
-C?fc-SSfi?jfc6 1 . 4 4 4gPt. ©11^/7-^: 
LT0X x^u«;?x^u;^'j=3 — JU^^^'J h 

OX POttt H 'J > f QHI/^P/<> K y 7^ U I/- h 
(^84 7 0) O. 5SU£, ®®m-&M)btfitLTO> 
i?-S iJXfJI/X- — HO. O 5 6gp 

1*1 60%) t©£mvfcJimi*H!fc0!l 1 tH«lcL 

[0052] tttStM 2 

[0 0 5 3] tfc&0«3 
T. 1DM9ME* 13 0t. aoS»B#ffl$- 1 0»t Lfctm 

[0054] itR0«4 (@1 *J«fc 1/I2I2 £#B8) 
Htfi«!l1 GJ-fe/^U— * 3f»ttx.T, JS£ 5 O J/m ■ *@3 
3mm<D (POE) » L iFj CSOi .fcUttSBtttt 

1. mjte«2&<fctf«rEiB{**Jiuts£. jm2. b 

»liM5. Ml. ffl(*««H(5fl!>l|RI=WIU 

[0 0 5 5] fcfc\ fitrlE (POE) iLi FsCSOi 

)\>Mzm6\~tz*t<r>-T*&h 0 £fc. rpo 
ej itiKyifu^tW K**Lrt»*. 
[0056] Mteia^jC«fii*ia2i=*-r*5i=. 

^Utoo^^teLfcSftSBJfi&l 6l=iMALfc. 
®ffi©±TMffllCf&iS« 16a, 16b £»W\ TVU5 

&s 1 8 less l . x ? * juhmi u — k i 9 $&mm 

rJUh^m^BLIttmftttait^v H2 1 t^Ltt 
3e±#SB2 2. fc«tt;mjtesi 8£B5gLT«;fcrta> 



m. JSS 5 0mm(0RtSi^@tt:m^Hmii!!2 0$^StL 
[0 0 5 7] tfc«0lj5 

SIMM 2 £ Pl^<D«-ffi$^-r *R©^@tt:B<9?®mjt!! 
IiILfcIfi?M4 0mmX 3 1 mm|Z|T*>t£l^T 

nfll« -f *-/<-T-»A/T-J§IEE*IB!>T<D8Si1-5fc £G8S* 
U y;MbLfc@i*m#K£=frt£IE®£1 6ftfflSl 

[ 0 O 5 8 ] _tffi «a«ttit»H:. 

(D^'neu^*— h/i/jt^*— tk^— h (1 

/3 : OJI^jKICL i BF4 £588? Lfc, ;1S 

2. OMCOL i B F4 58;$ t? 8 69Jt % ®Zt 

UtH'Jv— tut©, tK'J (i-tf— ;u-i. 2-^a 
0. 0 5 6SB££;!£SSBILT»fco 

[0059] nmmz tmmizmx.Ltznm^9\- 

t42 mm x 3 2 mmlCfT*)tfi#, I?* 2 5/1 m©7KU 
1 mm<OXT>U^.SIlllO)«-ClitllHffiJl(t<©M®*tt^- 

»*. ^-^3Wa-c«iJima**tt Lt. costs© 

ifeSPW^, -•>^ft-3t?$lLfc^48mmX3 4 
mmX8mm<D»SftS«/ s i!!ftl=ilX«flLfc. iES^®**: 

<**y^ffiL. giJlcffljgLfcm^iEfllSg^lcJSSELfc 

f&^itPLfc. £l±0)StMt4 8mmX3 4mmX 

[0 0 6 0] Jt»0H6 
StlfeM 1 mSm&^S^-tLT* S + 

•jx^UV^'Ja— ;U>^^'J U— h 1 1 

2) ^ttltt^y^— t L-CTK'Jx^Ui/^Ua — 
"J U- h («-^-S 116 6) $fflL^=aM-l± 

[006 1] fel±0)Hffi^1 ~3fcJ:t/. tttKMl ~6 
^tfS{Lfc«5fe©^ttlCOl^T, Sili/XfATOSC 

at 3 o o o ujtttmaii^a^fflL^TiissLfc. mm 

* [Si] 
[0062] 



(8) 



ftfflW 1 1 - 1 2 1 O 3 5 





Ah$l 

(mAn/*EJl7 
OK-1) 


^9 Mm. (ED 
OK— 2) 


© (1/3) CICjt#T 
■5#fi«JSs* (%) 


mmmi 


920 


2 0 OfiUfc 


8 5 OK- 3) 




7 5 3 


2 0 0£Lh 


8 3 


mmm3 


7 5 0 


2 0 0£JLh 


8 5 


immi 


8 5 0 


2 0 0£th 


44 




9 20 


1 3 2 


6 1 




8 10 


5 5 


3 6 




7 5 0 


12 0 


2 5 




7 2 0 


2 0 OJ&Lh 


4 1 


Mm* 


8 8 0 


15 0 


5 5 



58-1) Ah^fili (1/3) Cfil®8$fl>;B«j£fi!t?fc£. 

SS- 3) A hgifili9 2 0 x 0. 8 5 = 782 (mAh/-feJU) Vfo&o 



[0063] 

[*^<7)S(iS] ^^^±a)!^^w■cBJf>36^^f*5lc. 
( 1 ) 8t#Si 1 

J&»£Bfl&»JfcS£1£<b£1&i£#fr2M<mfl?;«£ 

lineman*— xrti=3Sffa?aic* y ss*-&> jwsbimc 
mflsfc^ansftr ^ - 1 1= «fc y ®#hji£ ^se-t 

fflttfc-f-S-tlCfcyteftT, hA<jS<±£=iX h 
<Dffi^B{*S#«^&©ft©S£fbA<^teiftofc:. £ 

<f iS»A<ia*i * J: o 1= ft o . 
[0064] (2) »#«2 

icmfE^j&apw^jf al, m^aAP^fct>^i:y)if] 

fr-5 $*KmftM^<B#7KSIBj8t(&tt5&J&< 



[0065] (3) gf*«3 

^14^b^l=»LT2 0 0SS%Ja±. »*L<li20 
0~3 0 0lft%, $P>(C»*L<I43 00~1 OOO 

as%i:?--5- tic* y. BttmjSffefcy ft*<e>ft» 

[0066] (4) »3jOS4 

U5^A£lKjtt-r-5<b^j£fflL*fcfi 

*fcl*«JltK<0m;t!lgM*£/v- K^r- Xrtlcjf A Lfc 

fi£1Hb£&iLT 7^'Jb-hl/7- 
t$£lf/'*tztt*0>7lstfW-&-£t;tmwm%L£m 
jfertic^s^-a-. m&^tt£JjnfS&-fS;r£i::«fcy, xtt 
t y £fctt5issa>#Bio!>F«gsiA<ft < ft y . * 

cowtANf,, te^oe-y^xtfty* ;sm 
sSffiS-eottm-e t ^fi*<b/»<i!?ft < ft y ■y-'f ^ ;ui#tt 

€>«fc-5icftofcfc«>. ma&3XKD*«fteaA<ia*i* 

^•^Icftofc 
[0067] (5) fS#Jg5 



i 



(9) 



ftMV 1 1-12 10 3 5 



*K'J "7 — t. Lt, »?fi1 0 0 0KlT, #£L<I*5 0 
OJJTF. $C,lc»*L<l*3 OOfelTOtOD^ffl^-SC 

[0068] (6) f&3fc]K6 

nit y ;nfcmfsn t l -c us y la ? c t a<t- £ * 5 ic 

[0069] (7) t3#Jg7 

[007 0] (8) IS*«8 
R!l^(0ftliKSS$4 0~1 2 0°CG>ffiffl±:-#-4a> 

■e. <fcysesi±*<iB;<, F»?6iH'>br-y:/xj&<«<» y 

[04] m6^J3c7)m*^M^;4lc{S^>tcor% asm 



* ¥111 * Or* «EB8ilttS0 V *> -5 o 



1 

2 
3 
4 
5 

1 0 



ttgf-7" 



K 



15. 3 5 Hjfefr 
16 a, 16b 
17. 3 7 iEffi'J- 

is. 38 

1 9 afliy-K 

2 O pm§y@<*®ft?s®*! 

2 1 »P^^«; h 

2 2 ££#SB 

30 fkmrn^mmmmm 

3 1 IE® 
32 IS 

3 3 -fe/<L/— $ 

3 4 X-r-^UXfflSKDffi 

3 6 7—y 

3 9 m»j£&;fcn 

4 1 ®a»!>r— * 
4 1a BfSJ 



4 2 
4 3 



mam 



[01 ] 



[03] 



[04] 



1Q 





34 35 




